Precise control of epithelial mitochondrial mass and function is required for maintenance of intestinal homeostasis.[@bib1] Prior studies established a fundamental role for intestinal epithelial cell mitochondrial function in maintaining barrier function and tolerance of commensal microbes.[@bib2] In addition, chemical depolarization of epithelial mitochondria was shown to be sufficient to trigger inflammatory responses to commensals.[@bib2] In the current issue of *Cellular and Molecular Gastroenterology and Hepatology,* Mancini et al[@bib3] have expanded on this work by testing for a role for altered mitochondrial dynamics (increased fission compared with fusion) in murine colitis and effects of dextran sodium sulfate (DSS) on intestinal epithelial cell or macrophage function in vitro. They show for the first time that DSS causes mitochondrial fragmentation in vitro, and that the small peptide P110, which was designed to block Fis1-Drp1 binding and thereby reduce mitochondrial fission, both ameliorated murine colitis and restored cellular energetics in the face of DSS exposure.[@bib3] Importantly, the authors included endpoints in their murine models related to abnormal enteric nervous system function, such as hyperalgesia, which can be quite problematic for patients and are not always addressed by current anti-inflammatory therapies. Overall, data both highlight the role of mitochondrial network dynamics in colitis pathogenesis and support inhibition of mitochondrial fission as a novel therapeutic approach.

This study is an important addition to a growing literature regarding mitochondrial dysfunction in colitis, with a focus on the dynamics of mitochondrial fission not previously addressed. Prior studies have documented reduced mitochondrial membrane potential and cellular respiration in inflamed segments in patients with colitis and murine models and have implicated microbial products and oxidative stress in a reduction in mitochondrial biogenesis. In this regard, intestinal epithelial cell deletion of *PPARGC1A* (PGC1α), the master regulator of mitochondrial biogenesis, led to barrier dysfunction and more severe murine colitis.[@bib4] A substantial suppression of PGC1α and each of the mitochondrial-encoded respiratory chain genes was identified in the inflamed mucosa in patients with ulcerative colitis, supporting a profound colonic mitochondriopathy.[@bib5] These changes in colon gene expression were in turn associated with a decrease in the activity of Complex I of the electron transport chain, the rate-limiting step in oxidative phosphorylation. Similarly, proteomic analysis of the colonic mucosa of Crohn's disease patients identified suppression of mitochondrial proteins involved in hydrogen sulfide detoxification.[@bib6] Microbial network analysis implicated *Atopobium parvulum* in microbial hydrogen sulfide production and severity of colitis in interleukin 10 deficient mice.[@bib6] As improved imaging technology is developed, it will be of interest to determine whether there is direct morphometric evidence for dysregulated mitochondrial networks in colitis tissues in patients and animal models. It will also be important to determine whether alterations in mitochondrial biogenesis and dynamics are an intrinsic component of disease that may serve as a trigger for disease flares even when inflammation is controlled or are secondary to microbial signals and oxidative stress once inflammation is established.

An interesting and potentially clinically relevant finding from the current study was that the P110 small peptide inhibitor of mitochondrial fission restored epithelial butyrate oxidation in DSS treated intestinal epithelial cells in vitro. The microbial short-chain fatty acid metabolite butyrate regulates intestinal epithelial cell function via 2 primary mechanisms, as an energy source for oxidative phosphorylation and adenosine triphosphate production and as a regulator of gene transcription via histone deacetylase activity. These mechanisms play a critical role in maintaining epithelial barrier function in health and in regulating wound healing responses in the setting of colitis.[@bib7] Inflammatory suppression of intestinal epithelial cell genes regulating butyrate transport, signaling, and mitochondrial oxidation is largely corrected by anti--tumor necrosis factor anti-inflammatory therapy.[@bib8] However, complete healing only occurs in a minority of patients. When combined with the results of the current study, these data support the evolving concept that some patients may require both current anti-inflammatory biologic therapies and microbial or small molecule therapies targeting epithelial mitochondrial structure and function to achieve complete mucosal healing and more stable clinical remission. In terms of microbial targeted therapy, preclinical studies have shown that the human milk oligosaccharide 2′-fucosyllactose increased *Blautia*, *Roseburia*, and *Ruminococcus* abundance and cecal butyrate and ameliorated murine colitis. In a murine model of small bowel resection and undernutrition, 2′-fucosyllactose promoted microbial shifts and weight gain and induced intestinal epithelial genes regulating PGC1α dependent mitochondrial biogenesis. The current study provides strong support for further evaluation of the small peptide P110 as an adjunct therapy to restore mitochondrial network dynamics, suppress inflammation, and reduce complications of colitis including hyperalgesia.

**Conflicts of interest** The author has received research support from FrieslandCampina, Glycosyn, and Janssen.
